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APPENDIX A

Parties Fihing Pleadings

1. Pleadings in Response to the Part 25 Earth Station Streamlining NPRM

A. Comments, filed March 26, 2001 (Earth Station Comments)

DB

7.

8.

9

10.
1.
12.
13.

Aloha Networks, Inc. (Aloha Networks)

Andrew Corporation

Astrolink International L1.C (Astrolink)

GE Amencan Communicattons, Inc. (GE Armericom)’

Globalstar USA, Inc. and Globalstar, L.P. (Globalstar)

Hughes Network Systems, Hughes Communications, Inc., and Hughes Communications
Galaxy, Inc. (together, Hughes)

Loral Space & Commumications Ltd. (Loral)

Motient Services, Inc. (Motient)

New Skies Satellites N.V. (New Skies)

PanAmSat Corporation (PanAmSat)’

Spacenet, Inc., and StarBand Communications, Inc. (together, Spacenet)
Telesat Canada (Telesat)

WorldCom, Inc. (WorldCom)

B. Rephies, filed May 7, 2001 (Earth Station Replies)

bl B Gl e

Aloha Networks’

Astrolink

Comtech Mobile Datacom Corp. (CMDC)

GE Americom

Hughes

National Radio Astronomy Observatory (NRAQO)
OnSat Network Communications, Inc. (Onsat)
PanAmbSat

Satellite Industry Association (SIA)

10. Spacenet
11. Telesat

! GE Americom filed its comments and its reply in this proceeding before the International

and Wireless Telecommunications Bureaus granted its application 1o merge with SES Global S.A.
Application of General Electric Capital Corporation, Transferors, and SES Global, S.A., Transferees, Order
and Authorization, 16 FCC Red 17575 (Int'l Bur. and Wireless Bur., 2001).

: On Apnl 10, 2061, PanAmSat corrected certain minor errors and re-filed its comments.

’ On May 9, 2001, Aloha Networks corrected certain minor errors and re-filed its reply.

34



FEDERAL COMMUNICATIONS COMMISSION FCC 03-154

[1. Pleadings in Response to the Space Station Reform NPRM

A. Comments, filed June 3, 2002 (Space Station Comments)

Boeing Company (Boeing)

Cellular Telecormmunications & Internet Association (CT1A)
Final Analysis Communication Services, Inc. (Final Analysis)
Hughes Network Systems, Inc., Hughes Communications, Inc., and Hughes
Communications Galaxy, Inc. (Hughes)

Inmarsat Ventures PLC (Inmarsat)

Intelsat LLC (Intelsat)

PanAmSat Corporation (PanAmSat)

Pegasus Development Corporation (Pegasus)

9. Satellite Industry Association (SIA)

10. SES Amencom, Inc. (SES Americom)

11. Teledesic LLC (Teledesic)

12. Telesat Canada (Telesat)

Sl B

00~ th

B. Rephes, filed July 2. 2002 (Space Station Replies)

1CO Global Communications (Holdings) Ltd. (ICO)
Intelsat

ORBCOMM LLC (Orbcomm)

PanAmSat

SES Americom

Teledesic

Telesat

S e =
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APPENDIX B
Rule Rewvisions

For the reasons discussed above, the Federal Communications Commission amends title 47 of the
Code of Federal Regulations, part 23, as follows:

PART 25 - SATELLITE COMMUNICATIONS

1. The authority citatton for Part 25 continues to read as follows:

Authority: 47 U.S.C. 701-744. Interprets or applies Sections 4, 301, 302, 303, 307, 309, and 332
of the Communications Act, as amended, 47 U.S.C. Sections 154, 301, 302, 303, 307, 309, 332,
unless otherwise noted.

2. Amend §25.103 by revising paragraphs (b) and (c)(2) to read as follows:

§25.103 Definitions.

*k kK h

(b) Authorized carrier. The term "authonzed carrier” means a communications commeon carrier
which is authorized by the Federal Communications Commission under the Communications Act
of 1934, as amended, to provide services by means of communications satellites.

(C) * 0 @
(2) The corperation shall be deemed to be a common carrier within the meaning of section 3(10)

of the Communications Act of 1934, as amended.
* % %k % %

3. Amend §25.111 by revising paragraph (b) to read as follows:

§25.111 "Addiuonal information.

* % k k%

{b) Applicants, permittees and licensees of radio stations governed by this part shall provide the
Commussion with all information 1t requires for the Advance Publication, Coordination and
Notification of frequency assignments pursuant to the international Radio Regulations. No
protection from interference caused by radio stations authorized by other Admunistrations 1s
guaranteed unless coordination procedures are timely completed or, with respect to individual
admnistrations, by successfully completing coordination agreements. Any radio station
authonzation for which coordination has not been completed may be subject to additional terms
and conditions as required to effect coordination of the frequency assignments with other
Administrations.

4. Revise Section 25.114 to read as follows:
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§25.114 Applications for space station authorizations.

{a) A comprehensive proposal shall be submitted for each proposed space station on FCC Form
312, Main Form and Schedule S, together with artached exhibits as described in paragraph (d) of
this section. If an applicant 1s proposing more than one space station, information common to all
space stations may be submitted in a consolidated system proposal.

(b} Each apphication for a new or modified space station authorization must constitute a concrete
proposal for Commission evaluation. Each application must also contain the formal waiver
required by Section 304 of the Commumcations Act, 47 U.S.C. 304, The technical information
for a proposed satellite system specified in paragraph (c) of this section must be filed on FCC
Form 312, Mam Form and Schedule S. The technical information for a proposed satellite system
specified in paragraph (d) of this section need not be filed on any prescribed form but should be
complete in all pertinent details. Applications for new space station authorizations other than
authorrzations for the Direct Broadcast Service (DBS) and Dhgital Audio Radio Satellite (DARS)
service must be filed electronically through the International Bureau Filing Systemn (IBFS).

(c) The following information shall be filed on FCC Form 312, Mam Form and Schedule S:

(1) Name, address, and telephone number of the applicant;

(2) Name, address, and telephone number of the person(s), including counsel, to whom
mquiries or correspondence should be directed;

(3) Type of authonization requested (e.g., launch authority, station license, modification
of authonization);

(4) (1} Rado frequencies and polarization plan (including beacon, telemetry, and

telecommand functions), center frequency and polarization of transponders (both

receiving and transmitting frequencies),

(11) Emission designators and allocated bandwidth of emission, final amplifier
output power (identify any net losses between output of final amplifier and input of
antenma and specify the maximum EIRP for each antenna beam),

(1) Identification of which antenna beams are connected or switchable to each
transponder and TT&C function,

{(1v) Recerving system noise lemperature,

(v) The refationship between satelliie receive antenna gain pattern and gain-to-
temperature ratio and saturation flux density for each antenna beam {may be indicated on
antenna gain plot),

{(v1) The gain of each transponder channel (between output of recetving antenna
and input of transmitting antenna) including any adjustable gain step capabilities, and

{vi) Predicted receiver and transmitter channel filter response characteristics.
(5) For satellites in geostationary-satellite orbit,

(1) Orbutal location, or locations 1f alternatives are proposed, requested for the
satellite,

(i1) The factors that support the orbital assignment or assignments proposed in
paragraph (c)(5)(1) of this section,

(11} Longttudmal tolerance or east-west station-keeping capability;

{1v) Inclination incursion or north-south station-keeping capability.

(6) For satellites in non-geostationary-satellite orbits,

(1) the number of space stations and applicable information relating to the number
of orbital planes,

(i1} the inclination of the orbital plane(s),

(i11) the orbital period,
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(1v) the apogee,

(v) the perigee,

(vi) the argument(s) of pergee,

(v11) active service arc(s), and

{(vii1) nght ascension of the ascending node(s).

(7) For satellites in geostationary-satellite orbit, accuracy with which the orbital
inclination, the antenna axis attitude, and longitudinal drift will be maintained;

(8) Calculation of power flux density levels within each coverage area and of the energy
dispersal, if any, needed for compliance with §25.208, for angles of amival of 5°, 10°, 15°, 20°,
and 25° above the horizontal;

(9) Arrangement for tracking, telemetry, and control;

(10) Physical charactenistics of the space station including weight and dimensions of
spacecraft, detailed mass (on ground and in-orbit) and power (beginning and end of life) budgets,
and estimated operational lifetime and reliability of the space station and the basis for that
estimate;

(11) A clear and detailed statement of whether the space station 1s to be operated on a
common carrier basis, or whether non-common carrier transactions are proposed. If non-commeon
carrier transactions are proposed, describe the nature of the transactions and specify the number
of transponders to be offered on a non-common carrier basis;

(12) Dates by which construction will be commenced and completed, launch date, and
estimated date of placement into service.

(13) The polanzation information specified in Sections 25.210(a)(1), (a)(3), and (i) of
this chapter, to the extent apphcable.

{d) The following information in narrative form shall be contained 1n each application:

(1) General description of overall system facilities, operations and services;

(2) If applicable, the feeder link and inter-satellite service frequencies requested for the
satellite, together with any demonstration otherwise required by this chapter for use of those
frequencies (see, e.g., §25.203(3) and (k));

(3) Predicted space station antenna gain contour(s) for each transmit and each receive
antenna beam and nominal orbital location requested. These contour(s) should be plotted on an
area map at 2 dB intervals down to 10 dB below the peak value of the parameter and at 5 dB
intervals between 10 dB and 20 dB below the peak values, with the peak value and sense of
polanzation clearly specified on each plotted contour. For applications for geostationary orbit
satellites, this information must be provided in the .gxt format.

(4) A description of the types of services to be provided, and the areas to be served,
including a description of the transmission characteristics and performance objectives for each
type of proposed service, details of the link noise budget, typical or baseline earth station
parameters, modulation parameters, and overall link performance analysis (including an analysis
of the effects of each contributing noise and interference source};

(5) Caleulation of power flux density levels within each coverage area and of the energy
dispersal, if any, needed for compliance with §25.208; Calculation of power flux density levels
within each coverage area and of the energy dispersal, if any, needed for compliance with
§25.208, for angles of arrival other than 5°, 10°, 15°, 20°, and 25° above the honizontal.

(6) Public interest considerations in support of grant;

(7) Applications for authonzations for fixed-satellite space stations shall also include the
information specified in §25.140;

(8) Apphications for authorizations in the Mobile-Satellite Service in the 1545-
1559/1646.5-1660.5 MHz frequency bands shall also provide all information necessary to comply
with the policies and procedures set forth in Rules and Policies Pertaining to the Use of Radio
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Frequencies in a Land Mobile Sateilite Service, 2 FCC Rcd 485 (1987) (Available at address in
§0.445 of this chapter.);

(9) Applications to license multiple space station systems in the non-voice, non-
geostationary mobile-satellite service under blanket operating authonty shall also provide all
information specified in §25.142; and

(10) Applications for authorizations in the 1.6/2.4 GHz Mobile-Satellite Service shall
also provide all mformation specified in §25.143.

{11} In addition to a statement of whether the space station is to be operated on a
common carrier basis, or whether non-common carrier transactions are proposed, as specified in
paragraph (c)(11} of this section, satellite applications in the Direct Broadcast Satellite service
must provide a clear and detailed statement of whether the space station is to be operated on a
broadcast or non-broadcast basis.

(12) Applications for authorizations in the non-geostationary satellite orbit fixed-satellite
service {(NGSO FS8) in the bands 10.7 GHz to 14.5 GHz shall aiso provide all information
specified in § 25.146.

{13) For satellite applications in the Direct Broadcast Satellite service, if the proposed
system's technical charactenstics differ from those specified in the Appendix 30 BSS Plans, the
Appendix 30A feeder link Plans, Annex 3 to Appendix 30 or Annex 3 to Appendix 30A, each
applicant shall provide:

(i) the information requested in Appendix 4 of the ITU's Radio Regulations.

Further, applicants shall provide sufficient technical showing that the proposed system

could operate satisfactonly if all assignments in the BSS and feeder link Plans were

implemented.
(1) analyses of the proposed system with respect to the hmits in Annex | to

Appendices 30 and 30A.

(e) Applicants requesting authority to launch and operate a system compnsed of technically
identical, non-geostationary satellite orbit space stations may file a single "blanket” application

contaimng the informatron specified 1n paragraphs (c) and (d) of this section for each
Tepresentative space station.

5. Amend § 25.115 by revising paragraph (a) to read as follows:

§ 25.115 Application for earth station authonzations.

{(a) Transmutting earth stations. Except as provided under § 25.113(b) of this Chapter,
Commussion authorization must be obtained for authority to construct and/or operate a
transmitting earth station. Applications shall be filed on FCC Form 312, Main Form and
Schedule B, and include the information specified in § 25.130. In cases where an application is
for a transmitting earth station facility that (1) will transmit in the 37004200 MHz and 5925-
6425 MHz band, and/or the 11.7-12.2 GHz and 14.0-14.5 GHz band, and (2) will meet all the
applicable technical specifications set forth in Part 25 of this Chapter, the application must be
filed electronically through the International Bureau Filing System (IBFS). Applications for
other earth station applications are permitted but not required to be filed electronically. Any party
choosing to file an earth station application electronically must file in accordance with the
pleading Jimitations, periods and other applicable provisions of §§ 1.41 through 1.52 of this
chapter;

* %, * K *
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6. Amend § 25.117 by revising paragraphs (a), (b}, and (c), and removing paragraph (e), to read
as follows: .

§25.117 Modification of station license.

(a) Except as provided for in § 25.118 (Modifications not requiring prior authorization}), no
modification of a radio station governed by this part which affects the parameters or terms and
conditions of the station authorization shall be made except upon application to and grant of such
application by the Comrmussion.

(b) [Reserved]

{(c) Applications for modification of earth station authonzations shall be submitted on FCC Form
312, Main Form and Schedule B. Applications for modification of space station authorizations
shall be submitted on FCC Form 312, Main Form and Schedule S. In addition, any application
for modification of authorization to extend a required date of completion, as set forth in Section
25.133 of this Chapter for earth station authorization or Section 25.164 of this Chapter for space
stations, or included as a condition of any earth station or space station authorization, must
include a venfied statement from the applicant:

(1) That states the additional e is required due to unforeseeable circumstances beyond
the applicant's contro!, describes these circumstances with specificity, and justifies the precise
exlension period requested; or

(2) That states there are unique and overriding public interest concemns that justify an
extension, identifies these interests and justifies a precise extension period.

(d) [ 2% I
(e} [reserved.]

* & % k ok

7. Amend § 25.118 by revising paragraphs (a) and (b), and removing and reserving paragraphs
{(c) and (d), to read as follows:

§25.118 Modifications not requinng prior authonzation.

(a) Earth Station License Modifications, Notification Required. Authonzed earth station
operators may make the following modifications to their licenses without prior Commission
authorization, provided that the operators nouify the Commusston, using FCC Form 312 and
Schedule B, within 30 days of the modification:

(1) Licensees may make changes to their authorized earth stations without obtaining prior
Commission authorization, provided that they have complied with all applicable frequency
coordination procedures in accordance with § 25.251, and the modification does not involve:

(1) An increase in EIRP or EIRP density (both main lobe and side lobe);

(1) An increase in transmitted power;

(111) A change in coordinates of more than 1 second in latitude or longitude for
stations operating in frequency bands that are shared with terrestrial systems; or

(1v) A change in coordinates of 10 seconds or greater in latitude or longitude for
stations operating in frequency bands that are not shared with terrestrial systems.
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(2) Except for replacement of equipment where the new equipment is electrically
idenucal to the existing equipment, an authorized earth station licensee may add, change or
replace transmitters or antenna facilities without pror authorization, provided:

(1) The added, changed, or replaced facilities contorm to Section 25.209 of this

Chapter;

{11) The particulars of operations remain unchanged,

(1) Frequency coordination is not required; and

(1v) The maximum power and power density delivered into any antenna at the
earth station site shall not exceed the values calculated by subtracting the maximum
antenna gain specified in the license from the maximum authorized e.i.r.p. and e.i.r.p.
density values.

(3) Authorized VSAT earth station operators may add VSAT remote terminals without
prior authorization, provided that they have complhed with all applicable frequency coordination
procedures 1n accordance with § 25.251.

(4) A licensee providing service on a private carrier basis may change its operations to
common carrier status without obtaining prior Commission authorization. The licensee must
notify the Commission using Form 312 within 30 days after the completed change to common
carrier status. '

(5) Earth station operators may change their points of communication without prior
authorization, provided that the change results from a space station license modification described
in paragraph (e) of this Section, and the earth station operator does not repoint its antenna.

(b) Earth Station License Modifications, notification not required. Notwithstanding paragraph
(2){2) of this section, equipment in an authorized earth station may be replaced without prior

authonzation and without notifying the Commussion 1f the new equipment is electrically identical
to the existing equipment.

(c) [reserved.]

(d) [reserved.]

* & * k%

& Amend § 25.121 by revising paragraph (e) to read as follows:

§ 25.121 License term and renewals.

* k k k%

(e} Renewal of licenses. Applications for renewals of earth station licenses must be submitted on
FCC Form 312R no earlier than 90 days, and no later than 30 days, before the expiration date of
the license. Applications for space station system replacement authorization for non-
geostationary orbit satellites shall be filed no earlier than 90 days, and no later than 30 days, prior
to the end of the twelfth year of the existing license term.

9. Amend § 25.131 by revising paragraphs (h) and (1) to read as follows:

§ 25.131 Filing requirements for receive-only earth stations.

* k h ok ok
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(h) Registration term: Registrations for receive-only earth stations governed by this section will
be 1ssued for a period of 15 years from the date on which the application was filed. Applications
for renewals of registrations must be submitted on FCC Form 312R (Application for Renewal of
Radio Station License in Specified Services) no earlier than 90 days and no later than 30 days
before the expiration date of the registration.

(1) Applications for modification of license or registration of receive-only earth stations shall be
made in conformance with §§ 25.117 and 25.118. In addition, registrants are required to notify
the Commission when a recerve-only earth station is no longer operational or when 1t has not
been used to provide any service during any 6-month period.

§ 25.141 [Removed)
10. Remove §25.141.

Subpart H [Removed]
11. Part 25 is amended by removing and reserving subpart H.
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APPENDIX C

Schedule S as Proposed in the Space Station Reform NPRM
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FCC 312 FEDERAL COMMUNICATIONS COMMISSION Page 1: General,

Schedule S
SATELLITE SPACE STATION AUTHORIZATIONS Frequency Bands,
. . o os and GSO Orbit
{Technical and Operational Description) GS§
S51. GENERAL INFORMATION Complete for all satellite applications.
2. Space SManwon or Satellitc Network Name: ¢ Estimaied Dare of Placement imin Service: —1 i. Foral Transponder Randwidih (No, Transponders » Bandwidih)
MH1
h. Canstruction Commencement Date: f. Eslimated Lifetime of Sateilinets) § Number of wanspoanders offered on 3 non-commion ¢anier bhasis:
Years
€ Construction Completion Date: g Will the space siation(s) operate on a Common Carrier basis? k Total Non-Comimon Carrer Transponder Rundwidth
YES [JNo Mtz
d Estimated Launch Date: h Total Number of Transponders: 1. Orbit Type:
[lcso [ nGso

S2. OPERATING FREQUENCY BANDS ldentify the frequency range and transmitfreceive mode for all frequency bands inwhich this station will nperate
Alsu indicafe the nature ol service(s) for each lrequency band.

Frequency Band Limits

1 Lower Frequency (MH2) b. Upper Frequency (MH7} c. TiR Mode d. Nature of Service(s) List all that apply 1c this band

$). ORBITAL INFORMATION FOR GEOSTATIONARY SATELLITES ONLY:

3 Nominat Orbital Longitude |Degrees E/W) h. Altermale Orhital Locations (Deprees E'WY. ¢ Reason [or orbilal location seleciron

Lawigitudinal Tolerance ur ZW Statron-Keeping' | [ Inclination Excursion of - [Range of orbita) arc in which ld:q“F)c
N/S Siarion-Keeping | service can be provided: — Degwes  EW

d. Toward West: Degrees Tolelance. g From Wet:

¢ Toward Easr: Mhgeees Degrees h. To Easi

1. Reason for service arc selection:

NOISSTAINOD SNOLLVDINNIWWOD TVHAdHA

FCC T2, Schedule § - age 1
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FEDERAL COMMUNICATIONS COMMISSION Fage 2: NGSO Orblts
SATELLITE SPACE STATION AUTHORIZATIONS
FCC Form 312 - Schedule S: (Technical and Operational Description)

54. ORBITAL INFORMATION FOR NON.GEOQSTATIONARY SATELLLTES ONLY For each QOrbital Plane Pruvide:

S4a. Total Number of Satellites in Network or System: 54c. Celestial Reference Body (Earth, Sun. Moon, elc.):
S4b. Tatal Number of Orbilal Planes in Network or System: S4d. Orbit Epoch Date:
(£ . [LY] th Aclive Service Ar Range
i) N Inclination - ) 0 Right Ascension Argumen| (Deprees)
Orbital No. of Sael- Angle Orbinal Period Apogee Tengee of the Ascending of Perigee T} Begin Tt End
Mane No fiws in Mane (egrees) {Sccomds) (km} (km) Node (Deg. ) (Degrees) Anglg Angle {0} {Mher

1974

§5. INITIAL SATELLITE PHASE ANGLE For each satellite in each orbital plane, provide the inilial phase angle.

(c} (c} [13) (c)

L) b {iial 12} (b} Initial (@ {b). Iniliat () th Initial
Urhual Satellite Phase Angle Orhilal Satellite Phase Angle Orbital Satellite Phase Angle ﬂlhﬂr.:ll Sanellite Phase Angle
Plane Nuo. Number {Degrees ) Planc No. Number (Dq[“s] Plane No. MNumber (chrecs] Plane No Number {Degrecs)

FCC 32 Sehedule § - Page 2
Limuary, 2002
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59. SPACE STATION CHANNELS For each frequency channel provide:

FEDERAL COMMUNICATIONS COMMISSION
" SATELLITE SPACE STATION AUTHORIZATIONS
FCC Farm 312 - Schedule S: (Technicat and Operational Description)

Page 6: Channels and

Transponders

510. SPACE STATION TRANSPONDERS** For each transponder provide:

@l Ass(ihg] d {c) (‘m:ﬂ i lI&Q‘m {as Tun;:zmdﬂ (<l R e (d} (&) T in
Channel ne TR o Polariration Trusprader X &
Randwidth Frequency Comm Channe! P! Gain* Channel Beam Channel n
No. (kHz) Mode {MHz} (HV.LR) Tuw C) 1D (dB) No No. Tf)m

*Transponder gain belween output of recerving anicana and inpyf of iransmitling amcnng

** Also complete this 1able for hall-links such as TT&C and on-
pravide Lhe receive o transmit information. as apprivriale

td processing. In such cases.

FOC D Setudule § - age 6
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FEDERAL COMMUNICATIONS COMMISSION
SATELLITE SPACE STATION AUTHORIZATIONS
FCC Form 312 - Schedule S: (Technical and Operational Description)

S11. TYPICAL EMISSIONS For cach planned type of emission provide:

Page 7: 'Fypical Emisslons

Associated Recrive Band (Assoc. Transmig St} Transmil Band (This Space Station)
d) Modulahion 1D {p) Noise {h) Ener,
Transponder 1D Range Em‘d‘ Em‘usinn Dhigital T Anah udget Dis rsg {1Assoc St Agsoc. Stalion EIRP (dRW tn)Man Power| el St
{2} Start o E ISSIoN | pypeusdh |60 (DAnIIOE | geference | Bandwidih® | Max Anienna i (AW Flux Density | 20
B (P End Designatar (kHz) (Table 512} | (Table S13) | (Tablke No.) (kHz) Gain (dB1) (i1 Min. (k) Max, 1} Min (m} Max_ | 1dBWHzimd)

* For those emi ssions using energy dispersal, provide the bandwidth of ihe energy dispersal. Otherwise. leave btank.

FOU AL Sohedule N - Page 7
Linary, 2%02
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FEDERAL COMMUNICATIONS COMMISSION Page 8: Digital Modulation
SATELLITE SPACE STATION AUTHORIZATIONS
FCC Form 312 - Schedule S: (Technical and Operational Description)

S12. DIGITAL MODULATION PARAMETERS For each digital emission provide:

i ) (k)
tal by e “'—' fel M e} . (| Toalon | singie
. Assigncd Caniers Camet \incoded | FEC Eoroe [ COMA F €
Digilal TE;I‘;LT B.md\!wdlh per Spacinp E:’“lgl; Daa Rate | Correction l‘m_cessi.ng Pg{lcllgﬁecct (E)g'?:;r(.ﬁ
Mud 1D Znnar {kMz) Transponder kH1) {khps) |Cuding Rate| Gain (dB [2531 f'dB]

1§

100 A2, Sehedule § - fape B
Loy . 2002

NOISSIWINOD SNOLLVOINNIWINOO "TVHIad4
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FEDERAL COMMUNICATIONS COMMISSION

Page 11: Characteristics &

SATELLITE SPACE STATION AUTHORIZATIONS Certifications
FCC Form 312 - Schedule S: (Technical and Operational Description)
515. SPACECRAFT PHYSICAL CHARACTERISTICS
5152, Mass of spacccrall withoul fuel (kg)
Spacecraft Dimensions | Probability of Survival
S15b. Mass of fuel & disposables at Launch (kg) {meters} 10 Eod of Life (%)
315¢c Mass of fuel at beginning of fife (kgj S15f Length (m) S151. Paylosd (%}
S15d. Mass of spacecraft and {ue) a1 launch (kg) Si5g. Widih (m) S15j. Bus (%)
S15¢. Deployed Arca of Solar Array {square melers) StSh Height {m) $15k. Total ('B)
$16. SPACECRAFT ELECTRICAL CHARACTERISTICS .
f Electrical Power (Walts) Electrical Power {Waits)
Spacecraft At Beginning of Life Al End of Lile
Subsystem - - -
At Equinax At Solstice At Equinox At Solstce
Payload (Waus) | @} th i L
Bus (Waits) (b} 3] [t)] (q}
Tolal (Walts) | @ {h {m) ©
Solar Array (d \ (n} 0
(Watis}
Depth of Battery| €} 0 (0) )
Discharge (%) %o %
S17. CERTIFICATIONS
a. Are the power flux density limits of § 25.208 met? D YES [NO 3 N’A_J
b. Are the appropriate service arca coverage requirements of § 25.143(b)i1} and (in1), or § 25.145(c)(1) and (2) met? I——-l YES D NO {IN/A

b. Are the [requency tolerances of § 25.202(e} and the out-of-band emtssion limits of § 25.202(N(1), (2). and (3) met?

(] YES

(ONo  [JNa

NOISSTAWINOD SNOLLVDINAWIWOO TVIAUAA

[n addition to the information required in this Form, the space station a
specified in Secuon 25.114 0

f the Commission's rules.

41CFR.§25.

ff}‘icnm is required to provide all the information

FOC A2 Schedule S - Page H
fanuary, 2H02
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Schedule S as Revised in this Order

55



9¢

FCC 312 FEDERAL COMMUNICATIONS COMMISSION Page 1: General,

Schedule S
SATELLITE SPACE STATION AUTHORIZATIONS Frequency Bands,
. . P a it
(Technical and Operational Description) nd GSO Orb
S1. GENERAL INFORMATION Compilete for all satcllite applications.
8. Space Station or Satellice Netwaork Name: e. Faumated Date of Macement in1o Service. 1. Will the space atation(8) operaie nn 3 Common Camer hasis?
O ves Mo
b. Censtryction Commencement Dite: f. Cstimated |ifotime of Satellite(s): J. Numbher of transpondets offered nn o Common Camer basis:
Yearn
c. Construction Complelinn Date: g. Total Number of Transponders: k. Tatal Common Carrier Transpandcr Randwidth:
Mz
d. Estimated Launch Date: h. Tutal Transponder Bandwidth {No. Transpunders 1 Bandwidth): 1. Orhit Type: Mark all buaes tha apply.
MH? (] gso InGso

S2. OPERATING FREQUENCY BANDS ldenti(y Lhe lrequency range and wansmil/receive mode for all frequency bands inwhich this station wilf aperate.
Alsa indicale the nature of service(s) or each frequency band.

Frequency Band Limits

Lower Frequency ( Ha) Lipper Frequency [R]F3]
2. Numeric m’j"cl & Numeric ;f:\'li:‘(l_l. e 1R Made f. Nawre of Serviceds). List all thar apply 1o this band

53. ORRITAL INFORMATION FOR GEOSTATIONARY SATELLITES ONLY:

a. Nominal Orbital Longilude (Degrees LAw): b. Reasan for orbiial Incation sclection:

Longwudinal Tolershce or [/W Stauon-Keeping: | e Inclination Lacursion o [Range of arbiwal are in which adequaie service

. NS Sution Keeping | can be provided (Optional): —_ Degrees EW
¢ Toward West Deprocs Toleranue: [ Westernmost:

d. Toward East: Degrees Degrees g- Easiernmost:
——— J—

— . —

h. Reason for service arc seleclion (Uptional}:

NOISSIININOD SNOLLVIINAIWIOD TYvHAadA

Rev 4d, Junc 19. 2007, 545 pm ECC 312, Schu:'quJS - F’;&]I
upe,

pe1-€0 D04



FEDERAL COMMUNICATIONS COMMISSION Page 2: NGSO Orbits
SATELLITE SPACE STATION AUTHORIZATIONS
FCC Form 312 - Schedule S: (Technical and Operational Description)

54. ORBITAL INFORMATION FOR NON-GEOSTATIONARY SATELLITES ONLY

S4a. Total Number of Satcllites in Network or System: S4¢. Celesval Reference Body (Earth, Sun, Moon, exc.y:

84b. Total Number of Orbital Planes in Nelwork or System: 54d. Orbit Epoch Date:
For each Orbital Planc Provide:

LS

(8) (3] [{}) Active Service Arc Range
O:P:) tn Lnclination (h) a) (:’) Right Ascensiun Argument (Degrees)
ital No. of Satel- Angle Orbital Period Apogee Perigee of the Ascending of Perigee T Begm ™ End
Plane No. lites in Plane \degreey) (Seconds) (km) (m) Node (Deg.) {Degrees) Kngle Angle (a) Other
§5. INITIAL SATELLITE PHASE ANGLE For cach satellile in cach orbital plane, provide the imilial phasc angle.
Icy 3] {c) ic)
ool S el e ol Suellie Il oxa Sueli sl orbial Suen Inital
I awllile Sarelh Angl i1 a I Ph, Angl alclhie

Plane No. Muber P:‘E::::f)le [lane N Number P:‘;ﬂg[‘;s! Plane No. Number [B::m:!g; Plane No Number r?[.:gxf)lf
Rev 4d, June 19,2003, 5:45 pin FOC 312, Schedule § - I'age 2

Junc, 2003
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FEDERAL COMMUNICATIONS COMMISSION
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FEDERAL COMMUNICATIONS COMMISSION
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FEDERAL COMMUNICATIONS COMMISSION
SATELLITE SPACE STATION AUTHORIZATIONS Page 5: Beam Diagrams
FCC Form 312 - Schedule S: (Technical and Operational Description)

SB. ANTENNA BEAM D GRQMSF h bea e ide 1pe ref ¢ 10 the ic | ] ical daty:
Lso pmvﬁe I%E powc]rAflux ensily Il%rvg S n each Bgam \gﬂ::;u ¢ from ﬁ\rg?:%ussmn &m‘é hTa‘?]gq?npowngr ll;la(t: cnstlfy

(8) ® | €)Co or | (d)G50 (e} n Max, Power [lus Density (dAW/m2 per Reference Rand width®)
Ream TR ross- Ref. Orbital NGSO Amenna Gain GSO Anenns Gam At Angle of Armival above honizontal (for emission with highest PIT) (1) Reference
Polar Mode | Longitude Contnur Descriplion Contour Data Bandwidth®
D Mode |+ or *X")) (Deg. /W) | (Figare / Table / Exhibin (GXT File) (g) 5 Deg m)lbeg | WI5Deg | M20Deg | ()25 Deg |(4kHz or IMHz)

*Use a Reference Bandwidth of 4 kliz or | Mlz ax appropriaie 1o the FUC Roles thar apply to the subject frequency hand (§ 25.20%). e
Rev 4d, Junc 19, 2003, 5:45 pm Feean. S:hedulejfn-cl’;[g;’;

NOISSININOD SNOLLVOINNIWINOD TVIAIdFd
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FEDERAL COMMUNICATIONS COMMISSION
SATELLITE SPACE STATION AUTHORIZATIONS

FCC Form 312 . Schedute S: (Technical and Operational Description)

59. SPACE STATION CHANNELS For each [requency channel provide:

Page 6: Channels and

Transponders

§10. SPACE STATION TRANSPONDERS** Fur cach transponder provide:

Receive Band Transmit Band
(2) (b) () () (e) ) (a) (b}
Assigned Cenler ) TT&C or Transponder (< {d) {c) r
Channel H T/R Polanization . Transponder el . (r
; Bandwidth Frequenc Comm Channel Ling Gain® Channel B Channel
Nao. (kl1z) Mode (Mtiz) Y (H.V.L.R) {Tare) ID (dH) ok [ Mo P‘ﬁa)m

*Transponder gain between ouiput of receiving antenna and tnput of Lanamining aptenna
=*Also complete this Lahle for hal{-links such 28 TT&C and nn

Rev 4d_ June 19. 2003, 5:45 pm

provide the receive or transmil informalion, a5 appropriate.

ard processing - In such rases,

I M2, Schedule § - Page 6

lune, 2003

NOISSIININOD SNOLLYOINNIWIWOD 'Tvddadd
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FEDERAL COMMUNICATIONS COMMISSION
SATELLITE SPACE STATION AUTHORIZATIONS
FCC Form 312 - Schedule S: (Technical and Operational Description)

S11. DIGITAL MODULATION PARAMETERS For cach digital enussion provide:

(h) (1)
(2) ) 2 () fe) i ) “Total CN Single
i) Emlusi Assigned Lincided EFRC furor CDMA X BC1
h?'glll{lla Desil;;lamr n.:.ﬂainm No. of Data Rate Correction Processin Performance Lniry

{kH2) Phases (kbps) | Coding Rate | Gainam) | ORYv* | Ofjmuee

Rev 4d. lune 19, 20433 5.45 pm

Page 7: Digital Modulation

FUC 312, Schedule § - Yage 7
June. 20073

NOISSIININOD SNOLLVOINNWINOD TvHdadd
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FEDERAL COMMUNICATIONS COMMISSION
SATELLITE SPACE STATION AUTHORIZATIONS

FCC Form 312 - Schedule §: (Technical and Operational Description)

512. ANALOG MODULATION PARAMETERS For cach analog ¢mission provide:

Page 8: Analog Modulation

Mulu-channe) Telephon .
() (d) (e} _____EF_V ) Video
) ) Assigned Signal Channels (M Ave ,l( ) y luuliam
]

% 7

Analng Emission . : Companded Bol%om op RMS
Randwidih I'vpe per ; NTSC,
dolh | pesignam | MR | DR e | TG | mreti | melae | modulsion) 31

®) ¥iden
Noise

Weight-
ing (dB)

(!;) Video &

SCPCAM

Madulauen
Lndex

(m) SCPC/MM | (n) (o)
Compander, Totel TN Single
Preemphaus, & |Performance| Entry' CA

Noise Weight- | Obj Objecti
ing (AR 1 TaB | - fam)

NOISSTIHIWOOD SNOTLVOINNIWWOD TVHAddA

*Indicate whether si gnal is (a) FDM/FM, (b} CSSB/AM, (c) SCPC/EM, or () TV/FM,
Rev ad, June 19, 2003, 5:45 pm

I'CC 312, Schedule S - 'age 8
Jung. 2003
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FEDERAL COMMUNICATIONS COMMISSION

SATELLITE SPACE STATION AUTHORIZATIONS
FCC Form 312 - Schedule S: (Technical and Operational Description)

513. TYPICAL EMISSIONS For cach planued type ol emission provide

Page 9: Typical Emissions

4 rm‘&’;&’:ﬁ‘g‘kuge Modulation ID () n {g) Noise (h) Cherg Recelve Dand (Agsoc. Transinit SIn) Transmit Band (This Space Sialion)
© Digial @) Anain, Curiers Carrier udget Dispersa {iYAss0c Stn  Aasoc, Sration FIRF (dBW) Max. Pawer Flus Density | 4 u”St
(2} Start ) End B 2 rer Spacing Reference Bandwidth® | Max Antenna gwer (JEW?Y (o)Hef. BW** R’:chfT"
; (Tabie 511) | (Table S12) | Transponder kHz) (l'able No)) (kHz) Gain (dBi) (i) Min. (k) Max. Min_| () Max. | (W0dBWI2 Javhy o sl | (dB/K)

NOISSIINAOO SNOLLVYOINNIWIWOO TVHAdad

® For those emissions using energy dispersal, provide the bandwidth of the energy dispersal. Otherwise, leave blank
§ 5 kHzor | MLT-[

**Use a Reference Bandwidth of

Rev 4d, June 19, 2063, 5:45 pm

z as appropriate o the FCC Rulcs that apply © the subject frequency band (§ 25.208).

PO 312, Schedule 8 - Page §

June, 20011
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FEDERAL COMMUNICATIONS COMMISSION

Page L1: Characleristics &

SATELLITE SPACE STATION AUTHORIZATIONS Certifications
FCC Form 312 - Schedule S: (Technical and Operational Description)
515, SPACECRAFT PHYSICAL CHARACTERISTICS
S152 Masa of spacecralt withoul fuel {kg)
Spucecrall Dimensions Probamslity of Survival
§15b. Mass of fuel & disposabies at launch (kg) (neters) m(%_[;;j_u{_lé; le
S15¢. Masa of spacecraft and Tuel st launch tkg) S15f Lengih (m) S5, Payload
S15d. Mass of fuey, in arbit, ai beginning of life (kg) S$15g. Width {m) %15). Bus
$15c. Deployed Area of Solar Amay (square meters} S15h. Herght (m) S15k. Total
§16. SPACECRAFT ELECTRICAL CHARACTERISTICS
Electrical Power (Watls) Electrical Power (Walls)
Spacecrall Al Beginning of Life Al End of Lile
Subsystem - - - -
Al Equinox At Solslice Al Equinox Al Solstice
Payload (Waus) | o ) P
Bus (Watts) (k) i 0] Tar
Total (Wausy | (n) (m} 1)
Solar Array ) [0 n) )
(Walls)
Depth of Bauery| © v o n
Discharge (%) % Eid % %
8§17, CERTWWHCATIONS
a. Are the power flux density limits of § 25.208 met? D YES D NO D NfA
b. Are the nppropriate service area coverage requirements of § 25 143(h)(i3) and (iii), or § 25.145(c)(1) and {2) met? (Jyes [No Onva
c. Are the frequency tolerances of § 25.202(¢) and the out-of-band emission himis of § 25.202(0t 1), (2). and (3) mex? D YES D NO D N/A

In addition to the information required in this Form, the space station applicant is required to provide all the inlormation
specified in Section 25.114 of the Commission’s rules, 47 C.F.R. § 25.114,

FCC 2 Schedile S - Page 1¢
Rev ad, lune |9, 20, 5:45 pm lunc, 2003
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